Role of iron in ricin-induced lipid peroxidation and superoxide production.
Ricin has been shown to induce oxidative stress in the livers of mice in vivo. These studies examined ricin-induced hepatic microsomal lipid peroxidation in mice, and the modulation thereof by iron and desferrioxamine. In addition, the studies investigated the production of superoxide anion by microsomes, mitochondria, and macrophages. Ricin (25 micrograms/kg, in vivo) increased microsomal lipid peroxidation by approximately 1.8-fold relative to control animals. This effect was abrogated by adding desferrioxamine to the microsomes. Fe2+ increased lipid peroxidation approximately 15-fold and 5-fold when added to microsomes from control and ricin-treated animals, respectively. Adding ricin to microsomes from control animals, however, decreased lipid peroxidation in a concentration-dependent manner. Desferrioxamine decreased lipid peroxidation by 47% and 64% in the absence and presence of ricin (5 micrograms/ml), respectively. Ricin, added to mitochondria from untreated animals decreased lipid peroxidation by 26% and 17% in the presence and absence of Fe2+, respectively. The administration of ricin (5 and 25 micrograms/kg) to mice increased microsomal, mitochondrial and macrophage superoxide anion production, in a dose-dependent fashion. The results suggest that iron mediated production of superoxide anion may be involved in the process of oxidative stress induced by ricin.